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Abstract

Materials for a taxonomic revision of the Geostachys (Baker) Ridl. in

Peninsular Malaysia, resulting from recent fieldwork are presented, with

notes on the threat assessment of extant species. Twelve of the 13 previously

known species were studied in situ, and two newly described species have also

been found {Geostachys belumensis CK. Lim & K.H. Lau and G. erectifrons

K.H. Lau, CK. Lim & K. Mat-Salleh), bringing the current total to 15 taxa,

all highland species, found in hill, sub-montane and upper montane forests

ranging from 600 mto 2000 ma.s.l. Thirteen out of 15 of the known species

are believed to be hyper-endemic, found so far only in their respective type

localities.

Introduction

Geostachys (Baker) Ridl. is a relatively small genus within the Zingiberaceae

family, with only 21 species previously recorded. Its distribution ranges from

Vietnam, Thailand, Sumatera, Peninsular Malaysia and Borneo. Peninsular

Malaysia is the home for most of the species, with 15 taxa scattered in the

rain forest of this country (Holttum, 1950; Stone, 1980; Lau et ai, 2005).

The name Geostachys was introduced by Baker (1892) as a subgenus

of Alpinia when he first described two species, Alp inia decurvata Baker and

A. secunda Baker, both from Perak. In his pioneering work, The Scitamineae

of The Malay Peninsula, Ridley (1899) elevated Geostachys as a genus, with

five species, adding three new ones: Gelegans Ridl., Grupestris Ridl. and G.

penangensis Ridl. In 1920, Ridley described two other new species, namely,

Gprimulina Ridl. and Gdensiflora Ridl., bringing the total to seven. He had
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earlier also described two taxa under separate genera: Carenophila montana

Ridl. in 1909 and Conamomumsericeum Ridl. in 1915, both of which were

subsequently transferred to Geostachys by Holttum (1950) in his important

monograph, The Zingiberaceae of The Malay Peninsula. Holttum further

added three new species: G. megaphylla Holttum, G. taipingensis Holttum

and G tahanensis Holttum, all relatively unknown or not recollected until

recently. Stone (1980) discovered another taxon, G. leucantha B.C. Stone,

making a total of 13, prior to our studies.

As a consequence of fieldwork to study the genus in their type

localities, all but G. montana (Ridl.) Holttum have been recollected, and

two new species found and published by the authors (Lau et ah, 2005):

Geostachys belumensis C.K. Lim & K.H. Lau and G. erectifrons K.H. Lau,

C.K. Lim & K. Mat-Salleh.

Holttum's account of Geostachys within the Zingiberaceae of

Peninsular Malaysia was made more than 50 years ago, and he intimated

that there were still several taxa based on incomplete data, also mentioning

that several species seemed rather closely allied, while other new species

may yet be discovered. Wewere encouraged to work on the revision of this

genus, to provide fresh data and updates on conservation status in the wild.

Further extension studies on the Bornean records of the genus may follow,

currently outside the scope of our study.

Studies on the Geostachys in other parts of the region have been

carried out by Gagnepain (1906), Valeton (1921) and Larsen (1962), in

which they had done various studies on this genus in Indo-China, Sumatera

and Thailand respectively.

Materials and Method

Field study and living plant collections

Observations were carried out during the recorded flowering and fruiting

season of the Geostachys species. Fieldwork was conducted at the type or

other known localities (Fig. 1) of each species to study and collect living

specimens and herbarium topotypes, and the in situ information proved

valuable in ascertaining characters and other attributes, such as coloration

and morphological variations, with reference to particular populations and/

or those in different localities. Field observations were also important to

analyze the habitat of each species.

Comparative morphology based on herbarium collections

Herbarium specimens or images of collections from the year 1884 to 2001 (in

addition, the authors' recent collections) preserved at five major herbaria:

K, KEP, KLU, SING and UKMB,were scrutinized. A total of 98 specimens,
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including types were examined. Selected main morphology characters of

each species were investigated and compared. The characters include habit

of the plant, root and rhizome, leafy shoot, leaves, peduncle, stalk of cincinni,

bracts, pedicel, calyx, corolla tube, labellum, staminode, anthers, stamen, fruit

and seed where available.

200000 300000 400000 500000 600000 700000

Figure 1. Study areas at type localities of species of Geostachys.
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Results and Discussion

Typification of the generic name Geostachys

Studies made on literature (Baker, 1892; Ridley 1899, 1920, 1924; Holttum,

1950) and as reported by Turner (2000) and Newmanet al (2004), have

shown that no type species has been designated for the genus to date. To

remedy this, and after due consultations, one of the two early taxa recognised

by Baker, Geostachys decurvata (Baker) Ridl., is proposed as the type

species. It displays all the essential characters of the genus, and can still be

conveniently referred to in its original type location at Bukit Larut, Perak.

GEOSTACHYS(Baker) Ridl., J. Straits Branch Roy. Asiat. Soc. 32 (1899)

158; Alpinia subg. Geostachys Baker, in Hook. f. Fl. Brit. India 6 (1892) 257.

TYPE: Geostachys decurvata (Baker) Ridl. (selected here).

A checklist and distribution of the Geostachys

Fourteen of the 15 species were found and studied by us in the field.

Geostachys montana could not be found in the type area, and remains

in doubt, as to whether it is truly distinct. A checklist of all the species in

Peninsular Malaysia is provided in Appendix 1.

All Geostachys species are highland species found in hill, sub-

montane and upper montane forests ranging from 600-2000 m a.s.l. in the

forest of Gunung Jerai (Kedah), Gunung Korbu (Perak), Gunung Ledang

(Johore), Gunung Mering (Malacca), Gunung Tapis (Pahang), Gunung
Benom (Pahang), Gunung Tahan (Pahang), Gunung Brinchang (Pahang),

Gunung Berembun (Pahang), Bukit Bendera (Penang), Bukit Larut (Perak).

Bukit Kedondong (Malacca), Bukit Fraser (Pahang), Genting Highlands

(Pahang), Cameron Highlands (Pahang), and on the hills of Semangkok
Forest Reserve (Selangor) and Belum Forest Reserve (Perak).

There have been records of G. penangensis from Borneo (Sarawak)

and some other Geostachys spp. in Sabah (C.K. Lim and K. Mat-Salleh, pers.

comm.). Initially, it was believed that G. penangensis was endemic to Penang

(Lau, 2004). However, the current revision only targetted on species from

Peninsular Malaysia. Nonetheless, the authors feel that further investigation

on the genus should also include other species from Borneo, as well as in

Thailand and Sumatera.

Morphological observations

Generally, all the species have stilt roots, or at least stilt roots-like coming

out from the rhizomes. Some species have true stilt roots, whereas some are

just having long and reticulated roots.
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As for the leaves, there are few characters that are quite useful

especially for field identification. The colours of the upper and lower surfaces

of the leaves are important as there are few species with maroon colour

underneath. The lamina comprises of four different types; widely elliptic,

narrowly elliptic, lanceolate and oblong. The other less prominent but useful

character is the presence of hairs at the ligule.

The structure of the inflorescence consists of two very different

types: decurved and erect. As for the decurved inflorescence, the curving of

the inflorescence starts at the peduncle and run through the whole rachis.

Each of the flowers curved at a very peculiar upwards manner, as if all of the

flowers are growing at one side only. However, for the erect type, the flowers

grow closely and in whorled-like manner. The flowers can either be single,

1-2 per cincinnus, 1-3 per cincinnus, or 1-5 per cincinnus.

The flowers of Geostachys can be either yellow or white. However,

majority of the species have yellow labellum with only 3 species having

white. Some of the species have flowers with crumpled margin whereby

some have smooth margin. Few species have staminodes on their flowers

and can be seen with red markings. Another distinct attribute that is quite

useful in recognizing between species is the presence of the anther crest.

The anther crest can be very prominent and is trilobed-like.

The shape of the fruits of this genus is either ovoid or ellipsoid.

The shape can be sometimes not so obvious, but in a particular species, the

shape is more or less constant. Table 1 summarizes the characteristic of each

species.

Endemism of Geostachys

Among the 15 recognised species, 13 are hyper-endemic to their respective

type localities. Some are observed as rare, and several species were found

only in few and small clumps at their habitats, e.g., Gprimulina, G. tahanensis,

G. secunda, G taipingensis, G megaphylla, G sericea, G. leucantha, G
decurvata and G belumensis. Attempts have been made to search for more
populations of these endemic species, but as yet to no avail. Adding to this

critical situation is the threat to their habitat. Except for G. tahanensis, G
sericea and G erectifrons whose habitats are within a National Park, those

of other species are rather exposed to hazards that entire populations could

be wiped out in a short period of time. As an example, the population of G.

taipingensis was no longer to be found on the second visit to a known locality

near the type area. Conversely, however, other successful rediscoveries of the

Geostachys have been made, such as that of G. primulina after 80 years since

it was first collected (Lau, 2006 and C.K. Lim, pers. com.). A particular study

of the hyper-endemics, G. rupestris and Gpenangensis, at their type areas

have shown that they are well able to survive under relatively protected
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situations. The two widespread species, G. elegans and G. densiflora, are

relatively commonand not threatened.

Conservation status 0/ Geostachys

A threat assessment on the genus is being carried out based on the IUCN
Red List Categories and Criteria Version 3.1 (IUCN, 2001) and Malaysia

Plant Red List (Chua and Saw, 2006). The final result of the assessment is

expected to be out together with the full revision of the Geostachys which is

currently in preparation by Lau et al

List of species of Geostachys in Peninsular Malaysia.

G. belumensis C.K. Lim & K.H. Lau

G. decurvata (Baker) Ridl.

G. densiflora Ridl.

G. elegans Ridl.

G. erectifrons K.H. Lau, C.K. Lim & K. Mat-Salleh

G. leucantha B.C. Stone

G. megaphylla Holttum

Gmontana (Ridl.) Holttum

G. penangensis Ridl.

G. primulina Ridl.

G. rupestris Ridl.

G. secunda (Baker) Ridl.

G. sericea (Ridl.) Holttum

G. tahanensis Holttum

G. taipingensis Holttum
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